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LPSDFWV,QWKLVOLJKWLW VHHPVWREHQHFHVVDU\ WRFORVHO\ORRPWKLV WRSLF7KLVRQWKHRQHKDQGUHIHUV WR




FRPSDUHG WRRWKHU WUDQVSRUWPRGHV ,W LVDOVRNQRZQ IRU LWV ORZHQYLURQPHQWDO LPSDFW FRPSDUHG WR WKH
PRUH SROOXWLQJ URDG WUDQVSRUW 7KH UROH RI ,:7 DQG LWV SRWHQWLDO DV DQ DOWHUQDWLYH WUDQVSRUW V\VWHP IRU
IUHLJKWWUDQVSRUWHYRNHVLQWHUHVWEXWDOVRFRQFHUQIURPDQHQYLURQPHQWDOSRLQWRIYLHZZLWKLQ(XURSH7KH




FOLPDWH FKDQJH GHEDWH QHZ FRQFHUQV DUH VWDUWLQJ WR UDLVH DWWHQWLRQ ,:7 LV H[SHFWHG WR EH VHQVLWLYH WR
FOLPDWH FKDQJH DVSHFWV HJ LQ WHUPV RI ZDWHU OHYHO IOXFWXDWLRQV DQG UHVXOWLQJ HIIHFWV RQ FRVWV DQG
UHOLDELOLW\ 6HYHUDO VWXGLHV DQG FRQIHUHQFHV DGGUHVV WKLV WRSLF ([DPSOHV DUH WKH RQJRLQJ VWXGLHV
&/$9,(5 DQG ./,:$6 DV ZHOO DV -RQNHUHQ  +RZHYHU IXUWKHU VXEVWDQWLDWHG LQIRUPDWLRQ LV
QHHGHG
&KDQJLQJFOLPDWHFRQGLWLRQVDQGDULVHRIH[WUHPHZHDWKHUSHULRGVFRXOGWULJJHUDQLPSDFWFKDLQZLWK
WKH UHVXOW WKDW QDYLJDWLRQ FRQGLWLRQV IRU LQODQG YHVVHOV FKDQJH FRVW DGYDQWDJH DQG UHOLDELOLW\ RI
ZDWHUERUQH WUDQVSRUWVGHFUHDVH WKXV LPSDLULQJFRPSHWLWLYHQHVVRI LQSDUWLFXODU WKRVHVHFWRUVZKLFKUHO\
RQFRVWHIIHFWLYHWUDQVSRUWRIHVSHFLDOO\EXONDQGFRQWDLQHUL]HGFDUJR
7DUJHWHGDGDSWDWLRQPHDVXUHVHJLQYHVWPHQWVVKLSEXLOGLQJRUK\GUDXOLFHQJLQHHULQJDQGRSHUDWLQJ
PHDVXUHV HJ WUDQVSRUW FRQFHSWV LQFOXGLQJ ZDWHU OHYHO IRUHFDVWV FDQ FRQWULEXWH WR UHGXFH RU HYHQ WR
RYHUFRPHWKHVHQVLWLYLW\RI,:7WRFOLPDWHFKDQJH,QYHVWPHQWVLQ,:7HJLQQHZVKLSWRQQDJHDGMXVWHG
WRFKDQJHGLQIUDVWUXFWXUHFRQGLWLRQV LQYHVWPHQWVLQK\GUDXOLFHQJLQHHULQJEXLOGLQJVRUTXHVWLRQVUHODWHG
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WDUJHWHG DGDSWDWLRQPHDVXUHV ,:7FRXOG FRQWULEXWH WR VROYH IXWXUH WUDQVSRUW WDVNV LQ VSLWH RI H[SHFWHG
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7KH(&&21(7SURMHFW
7KH UHVXOWV SUHVHQWHG LQ WKLV SDSHU DUH EDVHG RQ WKH LQWHUPHGLDWH UHVXOWV RI WKH (&&21(7 SURMHFW
(&&21(7 LV D \HDU &RRUGLQDWLRQ DQG 6XSSRUW $FWLRQ IXQGHG E\ WKH (XURSHDQ &RPPLVVLRQ '*
029(LQWKHFRQWH[WRIWKHWK)UDPHZRUN3URJUDPPH
7KHDSSURDFKRI(&&21(7LVXQLTXHDVLWWDNHVLQWRDFFRXQWWKHIXOOLPSDFWFKDLQRIFOLPDWHFKDQJH
FIU SDUDJUDSK  LQWHJUDWLQJ WKH ZRUN RI FOLPDWH FKDQJH VSHFLDOLVWV K\GURORJLVWV WUDQVSRUW
HFRQRPLVWV VKLS EXLOGLQJ VSHFLDOLVWV DQG SROLF\PDNHUV 7KLV SDSHU H[SODLQV WKHPHWKRGRORJLFDO LVVXHV
HQDEOLQJWKHFRRSHUDWLRQRIVXFKDGLYHUVHFRQVRUWLXPDQGGLVFXVVHVKRZWKHGDWDIURPFOLPDWRORJLFDODQG
K\GURORJLFDOPRGHOOLQJFDQEHSURFHVVHGIRUHFRQRPLFHYDOXDWLRQDQGSROLF\DGYLFH
7KH ILUVW VWHS RI WKH (&&21(7 SURMHFW LV WR DVVHVV WKH QDYLJDWLRQ FRQGLWLRQV LQ WKH IXWXUH RQ WKH
5KLQH0DLQ'DQXEHFRUULGRUDVSURMHFWHGE\FXUUHQWFOLPDWHPRGHOV$VWKHUHLVQRVLQJOHEHVWFOLPDWH
PRGHO (&&21(7 XVHV PDQ\ GLIIHUHQW PRGHOV WR DVVHVV WKH FXUUHQW VWDWH RI NQRZOHGJH RQ FOLPDWH








HFRQRPLFV LV  GHQRWHG DV ³QHDU IXWXUH´ RU ³´ 3URMHFWLRQV ZLWK UHVSHFW WR QDYLJDWLRQ
FRQGLWLRQV LQ WKH ³IDU IXWXUH´ ZLOO EH SURYLGHG IRU WKH SHULRG  DOVR GHQRWHG DV ³´




IUHLJKW IORZV XQGHU NQRZQ FRQGLWLRQV LH WUDQVSRUW FRVWV DQG FDSDFLWLHV RI  ,Q WKH FDVH RI
(&&21(7 WKH2'PDWUL[ LV WDNHQ IURP WKH75$16722/6(XURSHDQ WUDQVSRUWPRGHO ,W LV WKHQ IHG
LQWR WKH 12'86PRGHO D YLUWXDO QHWZRUN PRGHO IRU IUHLJKW WUDQVSRUW 7KHQ ZH VXSHULPSRVH D VHW RI
UHSUHVHQWDWLYH UHVXOWV IURP WKH FOLPDWHK\GURORJ\ PRGHOOLQJ RQWR WKH WUDQVSRUW UHIHUHQFH VFHQDULR
SURFHVVHG WR EH KDQGOHG E\ WKH HFRQRPLFPRGHO 7KLV UHVXOWV LQ D VHW RI WUDQVSRUWHFRQRPLF VFHQDULRV
LQFOXGLQJWKHHIIHFWRIFOLPDWHFKDQJH
$Q DOWHUQDWLYH WUDQVSRUW EDFNJURXQG VFHQDULR LV DGGHG IRU UHDVRQV RI VHQVLWLYLW\ DQG FRQVLVWV RI D
SURMHFWLRQRIWUDQVSRUWYROXPHV
,QSDUDOOHOWKH(&&21(7SURMHFWLGHQWLILHVDQGDVVHVVHVDGDSWDWLRQVWUDWHJLHVIRUFRSLQJZLWKSRVVLEOH
FOLPDWH FKDQJH HIIHFWV RQ ,:7 ZLWK UHVSHFW WR WKHLU DSSOLFDELOLW\ %RWK TXDOLWDWLYH DQG TXDQWLWDWLYH
FULWHULDDUHWDNHQLQWRDFFRXQWDQGFRPELQHGLQWRDPXOWLFULWHULDDQDO\VLV0&$
7KLV OHDGV WR DQRWKHU URXQG RI FDOFXODWLRQV ZLWK WKH WUDQVSRUW HFRQRPLF PRGHO 12'86 ZKHUH
YDULDWLRQV WR WKH FOLPDWH FKDQJH VFHQDULRV WKURXJK DGDSWDWLRQ PHDVXUHV DUH DGGHG LH WKH DGDSWDWLRQ
VFHQDULRV
,QWKHHQG(&&21(7SURGXFHVDQDVVHVVPHQWRIWKHFRVWHIIHFWLYHQHVV&($RIDGDSWDWLRQVWUDWHJLHV





1841 Christophe Hendrickx and Tim Breemersch /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  1837 – 1847 





DQQXDO FRQGLWLRQV LQ FRVWV SULFHV DQG WUDQVSRUW PRGHV 7KH GHYHORSPHQW RI VFHQDULRV RI IXWXUH
FLUFXPVWDQFHV LV WKXV HVVHQWLDO&OLPDWH FKDQJH KRZHYHU LQYROYHV D YHU\ ODUJH WLPH VSDQ DQGPXVW EH
HYDOXDWHGRQFOLPDWHSDUDPHWHUVZLWKD\HDUVDYHUDJH+\GURORJLFDOPRGHOVRSHUDWHRQVPDOOWRODUJH
WLPH VFDOHV DQG DUH DEOH WR KDQGOH WKH FOLPDWRORJLFDO PRGHOV TXLWH ZHOO +RZHYHU WKH\ SURGXFH DQ
HQRUPRXVGDWDEDVHZKLFKQHHGVWREHSURFHVVHGLQDVFLHQWLILFDOO\VRXQGZD\





 7LPHVSDQ ,PSRUWDQWRXWSXWYDULDEOHV &RPSOLFDWLRQV
&OLPDWRORJLFDO
PRGHOV

















%DVHG RQ DQ 2'PDWUL[ IRU  \HDU
3UHGLFWLRQV VKRXOG EH EDVHG RQ DYHUDJHV
RU VKRXOG EH FRPSRVHG RI GLIIHUHQW
FKDUDFWHULVWLFVLWXDWLRQV
)ORZ RI JRRGV E\ WUDQVSRUW PRGH
LQODQGZDWHUZD\VDUHRIWKHPRGHV
&RVWV RI WUDQVSRUW PLQLPL]HG E\
PRGHO








V\VWHP  WKH IXWXUH KXPDQ DFWLYLW\ LV TXDQWLILHG LQ WKH SURMHFWLRQV DV GLIIHUHQW *+* DQG DHURVRO
HPLVVLRQ VFHQDULRV  WKH GLIIHUHQFHV LQ WKH IRUPXODWLRQ DSSOLHG E\ WKH JOREDO DQG UHJLRQDO FOLPDWH
PRGHOV*&0VDQG5&0VUHVSHFWLYHO\LQWURGXFHIXUWKHUXQFHUWDLQWLHVLQWKHFOLPDWHFKDQJHVLPXODWLRQV
$ NH\ SRLQW RI YLHZ DW SODQQLQJ WKH UHVHDUFK HIIRUWV LQ (&&21(7 ZDV WKDW DOO WKH LPSDFW VWXGLHV
FRQGXFWHG ZLWKLQ WKH SURMHFW VKRXOG EH FRPSDUDEOH ZLWK HDFK RWKHU E\ EDVLQJ WKHP RQ D FRPPRQ
PHWHRURORJLFDOEDVLV
,Q (&&21(7 DQ HIIRUW LV PDGH WR DGGUHVV WKHVH XQFHUWDLQWLHV E\ GHWHUPLQLQJ ³UHSUHVHQWDWLYH
SURMHFWLRQV´ RU ³PRGHO FKDLQV´ IRU WKH 5KLQH DQG 8SSHU 'DQXEH FDWFKPHQWV 7KHVH ³PRGHO FKDLQV´
DWWHPSWWRUHSUHVHQWERWKWKHORZHUDQGXSSHUVLJQDOVRIFRQVLVWHQWVLPXODWLRQVRIK\GURORJLFDOSDUDPHWHUV
E\ PRVW RI WKH HQVHPEOH PHPEHUV IRU WZR IXWXUH WLPH KRUL]RQV ± DQG ± ,Q WKH






$V D UHVXOW RI WKLV VHOHFWLRQPHWKRG DOWRJHWKHU  UHJLRQDO FOLPDWHPRGHO VLPXODWLRQV DUH VHOHFWHG DV
UHSUHVHQWDWLYH IRU WKH ORZHUDQGXSSHUERXQGV LQ WKHK\GURORJLFDOFRQGLWLRQVIRU WKHQHDUDQGIDU IXWXUH
RYHUWKHWZRWDUJHWUHJLRQV
&OLPDWHFKDQJHLPSDFWVRQQDYLJDWLRQFRQGLWLRQVRQ5KLQHDQG'DQXEH













&RPSUHKHQVLYH UHVXOWV RI WKH ./,:$6 SURJUDPPH DUH XVHG IRU WKH 5KLQH ZLWKLQ WKLV SURMHFW $Q
HQVHPEOH RI  ELDVFRUUHFWHG FOLPDWH VLPXODWLRQV KDV EHHQ XVHG DVPHWHRURORJLFDO LQSXW IRU WKH VHPL
GLVWULEXWHG+%9K\GURORJLFDOPRGHODQGIXUWKHU OLQNHG WR WKHK\GURG\QDPLF62%(.ULYHUPRGHO7ZR














OHYHOV ZDWHUGHSWKVE\\HDU7KHQDWXUHRI WKHPRGHO UHTXLUHV WKDW µUHSUHVHQWDWLYH\HDUV¶DUHH[WUDFWHG
IURP WKHGDWDEDVHZKLFKZRXOGEHFRQVLVWHQWZLWK WKHQHZFOLPDWRORJLFDOFRQGLWLRQV7KHUHIRUH LWZDV






















:DWHUGHSWK 0HGLDQ ' ' 0HGLDQ ' '
      
      
      
      
      
      




H[SHFW VRPH FKDQJHV LQ WKH WUDQVSRUW QHWZRUN DQG2' IORZV QRW UHODWHG WR FOLPDWH FKDQJH EXW ZLWK
LPSRUWDQFHIRURXUHYDOXDWLRQ
(&&21(7 XVHV WZR WUDQVSRUW VFHQDULRV DV D EDVLV IRU HYDOXDWLRQ RI FOLPDWH FKDQJH HIIHFWV DQG
DGDSWDWLRQPHDVXUHV DV RXWOLQHG LQ 7DEOH 7KH ILUVW LV D VWDQGDUG VFHQDULR LV ZKLFK DOO YDULDEOHV DUH






7KH JRDO RI XVLQJ D VHFRQG WUDQVSRUW EDFNJURXQG VFHQDULR LV WZRIROG )LUVWO\ LW DOORZV WKH XVH RI
FHUWDLQ DVVXPSWLRQV WR FRQVWUXFW WKH SRVVLEOH HFRQRPLF FRQGLWLRQV RI WKH \HDU IRU ZKLFK WKH FOLPDWH
FKDQJHSURMHFWLRQVDUHPDGHLH&KHQ0HWDO7KHPRVWLPSRUWDQWDUJXPHQWIRUXVLQJWKLV
DOWHUQDWHVFHQDULRLVWKDWLWZLOOVHUYHDVDQLPPHGLDWHVHQVLWLYLW\DQDO\VLVRIWKHUHVXOWVREWDLQHGIURPWKH






(FRQRP\ %DVHOLQH 'U\VFHQDULR :HWVFHQDULR






















UHGXFHG WR WKHPD[LPXP ORDG WKDW WKH VKLS FDQ FDUU\ XQGHU VSHFLILFZDWHU OHYHO FRQGLWLRQV8QGHU WKLV
DVVXPSWLRQZHDUHDEOHWRIRFXVRQO\RQDIHZFULWLFDOSRLQWVRQWKHQHWZRUN7KHUHDVRQIRUWKLVLVWKDW
VKLSVKDYLQJWRSDVVWKHFULWLFDOSRLQWIRUH[DPSOH.DXERQWKH5KLQHULYHUZLOOKDYHWRVXIIHUIURPD
UHGXFHG ORDG IRU WKH HQWLUH WULSSDVVLQJ WKH FULWLFDO SRLQW7KLVPHDQV WKDW WKH FRQGLWLRQVRQ WKH FULWLFDO
SRLQWKDYHDQLQIOXHQFHRQDOOVKLSVDQGDOO2'¶VSDVVLQJWKURXJKWKDWSDUWLFXODUFULWLFDOSRLQW7KHOLQN
EHWZHHQ ZDWHU OHYHO ± VKLS GUDXJKW ± ORDG IDFWRU LV UHODWLYHO\ VWUDLJKWIRUZDUG WR VHW XS $V VXFK LW LV
XQQHFHVVDU\WRDQDO\VHWKHFRQGLWLRQVIRUHDFKVWUHWFKDQGPDNHRQO\PDUJLQDOXVHRIFRPSOH[QRQOLQHDU
HTXDWLRQVJLYLQJWKHUHODWLRQEHWZHHQZDWHUGHSWKDQGIXHOFRQVXPSWLRQ
,Q(&&21(7FULWLFDOSRLQWVDUHFKRVHQRQ WKH5KLQH ULYHU .DXE5XKURUW DQGRQ WKH'DQXEH
ULYHU :LOGXQJVPDXHUDQG3IHOOLQJ7KH WRWDO2'PDWUL[ LVVSOLWXSDQGRQO\ WKH WULSVSDVVLQJ WKURXJK
RQHRUPXOWLSOHFULWLFDOSRLQWVDUHWDNHQLQWRDFFRXQW7KHQWKH12'86PRGHOLVDSSOLHGIRULQZDWHU


















 ,QIUDVWUXFWXUHPHDVXUHV DGDSWDWLRQ RI ZDWHUZD\ LQIUDVWUXFWXUH LQ RUGHU WRPDLQWDLQPLQLPXP
ZDWHUGHSWKV















 RSWLPLVLQJ WKHFDSDFLW\SRWHQWLDO WKURXJKD MRLQWYHQWXUHZLWKUDLOPRGHLIDQGZKHUHIHDVLEOH
E\SDVVLQJDSDUWRIWKHRZQYROXPHWRWKHUDLOZD\GXULQJWKHXQIDYRXUDEOHQDYLJDWLRQSHULRGV
DQGWDNLQJEDFNPRUHWKDQWKHSDUWRIWKHUDLOZD\YROXPHGXULQJWKHIDYRXUDEOHQDXWLFDOSHULRGV
$V IRU FOLPDWH FKDQJH HIIHFWV WKHTXDQWLILFDWLRQRI WKH DGDSWDWLRQPHDVXUHV IRU IXUWKHUPRGHOOLQJ LV
EDVHGRQWKHDVVXPHGGURSRIWKHZDWHUOHYHODVDQLQGHSHQGHQWYDULDEOHZLWKFHQWLPHWUHLQWHUYDOV
   HWF 7KLV DSSURDFK HQDEOHV DOO SURSRVHG PHDVXUHV RI YHU\ GLIIHUHQW QDWXUH WR EH DVVHVVHG
LPSDUWLDOO\DQG LQDPXWXDOO\FRPSDUDEOHZD\+RZHYHU VRPHPHDVXUHVZLOOGHPRQVWUDWHJRRGHIIHFWV
RQO\ IRU VPDOOHU DQG RWKHUV RQO\ IRU ELJJHU ZDWHU OHYHO FKDQJHV $Q\ZD\ WKH UHVXOWV ZLOO HQDEOH WKH
FKRLFH RI WKH SURSHU VWUDWHJ\ DQG WKH FRPELQDWLRQ RI DGDSWDWLRQ PHDVXUHV WR FRSH ZLWK WKH HVWLPDWHG
VHOHFWHGZDWHUZD\FKDQJHVFHQDULR7KHVFKHPHRI WKHSUREDEO\IHDVLEOHPHDVXUHV WRPDWFK WKHZDWHU


















 )ODWKXOOVPXOWLSOHVFUHZSXVKERDWV    




HDFK DGDSWDWLRQ RSWLRQ LV JHQHUDWLQJ FRPSDUHG WR WKH FRVW RI HDFK UHVSHFWLYH DGDSWDWLRQ RSWLRQ 7KH
RXWSXWRIRXULGHQWLILFDWLRQVWUDWHJ\LQLVOLQNHGWRWKHUHVXOWVRIWKH12'86VLPXODWLRQVLQE\
LQFUHDVLQJWKHUHVLVWDQFHRIVKLSW\SHVWRORZZDWHUOHYHOV*LYHQFHUWDLQDGDSWDWLRQRSWLRQVWKHDGDSWHG




















SUREOHPRIDGDSWDWLRQ WRFOLPDWHFKDQJH WDNLQJ WKH LQODQGZDWHUZD\ WUDQVSRUWQHWZRUNDVDFDVHVWXG\
%DVHG RQ WKH FRQFHSW RI DQ LPSDFW FKDLQ D FRPPRQ LQWHUIDFH EHWZHHQ WKH PRGHO PHWKRGRORJLHV LV
GHWHUPLQHGDQGDSSOLHG7KHNH\WRJRRGFRRSHUDWLRQKHUHLVWRWDNHLQWRDFFRXQWWKHGLIIHUHQWWLPHIUDPHV
DQGWHUPLQRORJLHVRIHDFKPRGHO
7KH PDLQ TXHVWLRQ IRU WKH FOLPDWRORJLFDO DQG K\GURORJLFDO ZRUN ZDV WR H[WUDFW UHSUHVHQWDWLYH
LQIRUPDWLRQRQWKHQDYLJDWLRQFRQGLWLRQZKLFKFDQEHKDQGOHGIRUHFRQRPLFHYDOXDWLRQ,WZDVGHFLGHGWR
ZRUN ZLWK ³UHSUHVHQWDWLYH \HDUV´ DFFRUGLQJ WR WKHLU H[SHFWHG RFFXUUHQFH XQGHU ZHW DQG GU\ FOLPDWH
VFHQDULRVIRUWKHQHDUDQGGLVWDQWIXWXUH
7KH UHVSHFWLYH SUHGLFWLRQV RQ RFFXUUHQFH RI ZDWHU OHYHOV FDQ EH XVHG E\ WKH WUDQVSRUW PRGHO E\
DSSO\LQJDFRVW IXQFWLRQIRFXVVHGRQ WKHPD[LPXPORDGIDFWRURIGLIIHUHQWVKLS W\SHVXQGHUHDFKZDWHU
OHYHO FRQGLWLRQ8VLQJ ORDG IDFWRUV LQVWHDG RI ORFDO WUDQVSRUW FRVWV RQ GLIIHUHQW ULYHU VWUHWFKHV JUHDWO\
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